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Miniaturized Optics in Vehicles
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4 examples will be discussed:
> Fresnel Optics

> Surface Structuring

> Diffractive Optical Elements (DOE) _ ik Ul LU (N U\ A 1 L
> Micro-Optical Lens Arrays (MLA)




Fresnel Optics
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Application: compact cost-effective headlight modules. T
Savings: Challenges: N
+ Material - Accuracy | - =
+ Weight - Straylight

+ CO, * 50 mm
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Application: compact cost-effective headlight modules.
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Surface Structuring
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Application: achieving homogenized beam patterns.

Idea:

* Structure on lens to smear out projected
beam pattern

* Different types for different purpose
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Surface Structuring
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Application: achieving homogenized beam patterns.

Idea:

Structure on lens to smear out projected
beam pattern

Different types for different purpose
Surface patterning for coupling light out of
daytime running light

Surface
patterning

Diffractive
outcoupling
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Diffractive Optical Elements (DOE)

refractive 8 € .
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Application: projection modules.

=

diffractive /" R G B

only

|dea:

* Structures in the order of um )

* Lens surface multiplexing

Benefits:

+ Color correction

+ Lens surface multiplexing

+ Less parts =2 less surface loss

refractive f
diffractive hybrid G
(c]
R
=]

Challenges:
- Molding accuracy
- Higher orders
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Diffractive Optical Elements (DOE)

Application: projection modules.

Idea:
* Structures in the order of pm
* Lens surface multiplexing W o

Benefits:

+ Color correction

+ Lens surface multiplexing

+ Less parts =2 less surface loss

Challenges:
- Molding accuracy
- Higher orders




Micro-Optical Lens Arrays (MLA)
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Application: miniaturization of vehicle headlamp modules.

SN
O

Idea:
/
* Shrinking the length of common headlight , ggg
modules by factor ~10 Vo
A

* \ery design driven = any shape

Benefits:

+ extremely small headlights

+ very homogeneous beams

+ any kind of projection (turn indicator, logo,
driving beam)

Challenges:
- Cost
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Micro-Optical Lens Arrays (MLA)

Application: miniaturization of vehicle headlamp modules.

Idea:

* Shrinking the length of common headlight
modules by factor ~10

* \ery design driven = any shape

Benefits:

+ extremely small headlights

+ very homogeneous beams

+ any kind of projection (turn indicator, logo,
driving beam)

Challenges:
- Cost
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Summary
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Fresnel Optics

ZK\W development car
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Fresnel Optics ‘m

Surface Structuring

ZKW development car
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Summary

Fresnel Optics =
Surface Structuring

Diffractive Optical Elements (DOE)

ZK\W development car
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Fresnel Optics

Surface Structuring
Diffractive Optical Elements (DOE)
Micro-Optical Lens Arrays (MLA)

ZKW development car
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Summary

—

Fresnel Optics

Surface Structuring
Diffractive Optical Elements (DOE)
Micro-Optical Lens Arrays (MLA)

......
IV

Miniaturized optics
everywhere!

We are open for any kind
of collaborations!

ZK\W development car

19



BRIGHT MINDS,
_BRIGHT LIGHTS.

> A S o Ay D S - -

R T S R R T a e

EPIC Technology Meeting on Photonics for Miniaturized Optics:
From Components to Use-cases at Sony DADC
Salzburg, 18.-19. September 2024

Dr. Christian Knobloch
Senior Optical Engineer
Optical Engineering | Innovation & Product

L +43 7416505 4457

christian.knobloch @zkw.at
WWW.zkw-group.com




	Slide 1: Current and Future Trends  of Miniaturized Optics in  Vehicle Lighting
	Slide 2: ZKW Vision
	Slide 3: Employees | Global Network
	Slide 4: Modern Headlights
	Slide 5: Miniaturized Optics in Vehicles
	Slide 6: Fresnel Optics
	Slide 7: Fresnel Optics
	Slide 8: Surface Structuring 
	Slide 9: Surface Structuring 
	Slide 10: Surface Structuring 
	Slide 11: Diffractive Optical Elements (DOE)
	Slide 12: Diffractive Optical Elements (DOE)
	Slide 13: Micro-Optical Lens Arrays (MLA)
	Slide 14: Micro-Optical Lens Arrays (MLA)
	Slide 15: Summary
	Slide 16: Summary
	Slide 17: Summary
	Slide 18: Summary
	Slide 19: Summary
	Slide 20

